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(57) ABSTRACT 

A metal gasket is described which has a structure with no 
beads So that the need for dies used for molding is elimi 
nated, thereby facilitating the processing of the gasket and 
achieving good cost performance, and which is excellent in 
Sealing ability. The metal gasket comprises (i) an elastic 
metal plate having a base and folded-back portions each of 
which is formed So as to create a clearance together with the 
base and disposed so as to extend around a bore hole and (ii) 
a metal plate which is thicker than the elastic metal plate and 
has lower level portions each of which is located at a 
position closed to each bore hole, and the elastic metal plate 
and the metal plate are laminated Such that each folded-back 
portion of the elastic metal plate faces the lower level 
portion of the metal plate. 
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METAL GASKET 

TECHNICAL FIELD 

0001. The present invention relates to metal gaskets used 
for providing Seals, for example, between the opposed 
surfaces of the cylinder block and cylinder head of an 
engine. 

BACKGROUND ART 

0002. In various kinds of machines, metal gaskets having 
a lamination Structure composed of elastic metal plates have 
been used up to now in order to prevent leakage of air, water, 
oil and others. Prevailing laminated metal gaskets of this 
type are provided with beads at their Sealing regions. Par 
ticularly, in laminated metal gaskets for use in engines 
typical examples of which are cylinder head gaskets and 
exhaust manifold gaskets, a bead plate, which is produced 
by forming beads by molding on an elastic metal thin plate 
made of e.g., SUS301, is used as an outer plate. 
0003. There have been recently proposed, in the field of 
engines, various laminated metal gaskets which can cope 
with the trends toward making of all engine parts from 
aluminum alloys and toward high combustion pressure, 
while they have laminated Structures composed of Several 
metal sheets. For instance, Japanese Patent Publication 
(KOKAI) Gazette No. 11-108191 (1999) discloses a lami 
nated metal gasket having a thick intermediate plate inter 
posed between two bead plates. In this intermediate plate, a 
Stopper portion composed of a plurality of convex and 
concave portions is formed around a bore hole, thereby to 
improve the endurance of the Stopper function relative to the 
beads. 

0004. Where a bead plate is used at a sealing region, the 
bead is normally required to have a Semi-circular profile 
having a width of Several mm and height of Several hundreds 
tim, in the case of a full bead. Therefore, there arises Such a 
problem that the bead molding carried out by use of a thin 
Stainless Steel plate becomes precision processing and there 
fore high-level quality control proportionate to the precision 
processing is required. In addition, use of dies is essential for 
Such bead molding So that the design, manufacture, main 
tenance, control, design changes of the dies involves a large 
number of processes as well as high cost from the trial Stage 
to the mass production, which reflects upon the production 
cost of the bead plate. 
0005 The technique disclosed in Japanese Patent Publi 
cation (KOKAI) No. 11-108191 does not overcome the limit 
of the conventional techniques as far as use of bead plates is 
concerned, So that the above-mentioned cost problem is still 
left unsolved. 

0006 The present invention has been directed to over 
coming the foregoing problems and a prime object of the 
invention is therefore to provide a metal gasket which has a 
Structure having no beads So that dies for molding are no 
longer necessary, resulting in easy processing and which 
provides good cost performance and excellent Sealing abil 
ity. 

DISCLOSURE OF THE INVENTION 

0007. The above object can be achieved by a metal gasket 
according to the invention which comprises (i) an elastic 
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metal plate having a base and folded-back portions each of 
which is formed So as to create a clearance together with the 
base and disposed so as to extend around a bore hole and (ii) 
a metal plate thicker than the elastic metal plate, 

0008 wherein the elastic metal plate and the metal 
plate are laminated Such that the folded-back por 
tions of the elastic metal plate face the metal plate. 

0009. According to the invention, each folded-back por 
tion of the elastic metal plate and, more preferably, the 
convex-shaped portions of each folded-back portion come in 
contact with each lower level portion of the metal plate, 
thereby forming and keeping a Sealing line. In addition, 
when the gasket is inserted between the opposed Surfaces of 
a cylinder head and a cylinder block for instance, the 
folded-back portions can conform to the deformation of the 
cylinder head and the cylinder block, So that a gasket 
excellent in Sealing ability can be achieved. Further, Since 
beads which require high-precision molding processing are 
not used but techniques Such as partial coating treatment or 
auxiliary bead formation are properly employed in combi 
nation for Seal reinforcement, a low-cost, highly reliable 
gasket can be achieved. 
0010 Preferably, the invention is arranged such that the 
metal plate has each lower level portion at a position close 
to each bore hole whereas each folded-back portion of the 
elastic metal plate is So disposed as to face each lower level 
portion of the metal plate. 
0011 Preferably, the height of the folded-back portions 
of the elastic metal plate is greater than the level difference 
between the lower level portions and the base of the metal 
plate. With this arrangement, the folded-back portions can 
be Surely provided with a stopper function So that the 
folded-back portions have good conformity with respect to 
the deformation of the cylinder head and the cylinder block, 
thereby assuring Stable bore Sealing Surface pressure. 
0012. In the invention, it is preferable to dispose two such 
elastic metal plates at opposed positions with the metal plate 
positioned therebetween. This forms a Sealing line at both 
Sides of the metal plate to achieve further improved Sealing 
ability. 

0013 Preferably, the outer Surface of each lower level 
portion of the metal plate facing each folded-back portion is 
provided with an auxiliary bead formed from a Soft material, 
whereas the Outer Surface of a part of the base of the elastic 
metal plate is provided with a coating portion formed from 
a known rubber material, the part facing the folded-back 
portion. By virtue of this arrangement, the Sealing ability of 
the gasket can be further improved So that Severe control for 
the processing accuracy of the folded-back portions can be 
alleviated. 

0014. In the invention, it is preferable that each folded 
back portion of the elastic metal plate is composed of a 
multiplicity of, for instance, two Smooth convex-shaped 
portions which are continuously formed, projecting in a 
direction opposite to the base. The provision of the two 
continuously formed convex-shaped portions allows the 
clearance formed between the base and the folded-back 
portion to be left as much as possible, So that a stable double 
bore sealing line can be formed by the folded-back portion. 
In addition, if the cylinder head and the cylinder block are 
deformed where the gasket is interposed between the 
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opposed Surfaces of the cylinder head and the cylinder block 
for instance, the folded-back portions each composed of the 
two conveX-shaped portions conform to the deformation as 
a stopper portion, So that a contacting condition similar to a 
line contact can be established at the lower level portions of 
the metal plate which is the mating face with which the 
folded-back portions come in contact. As a result, a stable 
Sealing effect can be achieved. 
0.015 The outer Surfaces of the convex-shaped portions 
of each folded-back portion and/or the Outer Surface of a part 
of the base which faces the convex-shaped portions may be 
partly coated with a known rubber material or respectively 
provided with an auxiliary bead made from a Soft material. 
By combining these means, the Sealing ability of the gasket 
can be further improved. Additionally, these means are 
properly used in combination, thereby alleviating Severe 
control for the processing accuracy of the folded-back 
portions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a partial plan view of a metal gasket 
constructed according to one embodiment of the invention. 
0017 FIG. 2(a) is a sectional view taken along line I-I of 
FIG. 1. 

0018 FIG. 2(b) is an enlarged view showing a funda 
mental part of an elastic metal plate. 
0.019 FIG. 3 is a partial sectional view of a metal gasket 
constructed according to another embodiment. 
0020 FIG. 4 is a partial sectional view of a metal gasket 
constructed according to Still another embodiment. 
0021 FIG. 5 is a partial sectional view of a metal gasket 
having a two-plate Structure. 
0022 FIG. 6 is a partial sectional view of a metal gasket 
having a two-plate Structure constructed according to 
another embodiment. 

0023 FIGS. 7(a) to 7(e) are sectional views showing 
modifications of the Shape of an elastic metal plate. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0024. Referring now to the accompanying drawings, 
metal gaskets will be described according to preferred 
embodiments of the invention. 

0.025 FIG. 1 is a partial plan view of a metal gasket 
constructed according to a first embodiment of the inven 
tion. FIGS. 2(a) and 20b) are a Sectional view taken along 
line I-I of FIG. 1 and a sectional view of an elastic metal 
plate, respectively. 

0026. A metal gasket 1 according to a first embodiment is 
used for providing Seals between the opposed clamp faces of 
a cylinder head and a cylinder block in a multiple cylinder 
engine. The metal gasket 1 comprises two elastic metal 
plates 2, 3 and a metal plate 4 interposed as an intermediate 
plate between the elastic metal plates 2, 3. The elastic metal 
plates 2, 3 are formed in Such a way that a metal piece, which 
is Stamped out of a metal material Such as a Stainless Spring 
Steel plate (e.g., SUS301) having a desired thickness or 
Spring Steel having elasticity and processability Substantially 
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equal to those of the aforesaid StainleSS Spring Steel plate, is 
Subjected to Shaping processing Such as folding back. The 
metal plate 4 is formed from a material having elasticity and 
excellent processability Such as Steel, alloy Steel, Stainless 
Spring Steel plates (e.g., SUS304). 
0027. The elastic metal plates 2, 3 have bore holes 5, 6 
respectively, which correspond to a plurality of cylinder 
bores juxtaposed in the cylinder block. The metal plate 4 is 
provided with bore holes 7. The elastic metal plates 2, 3 and 
the metal plate 4 respectively have bolt holes 8, bolt and 
knock holes 9, water holes 10, oil holes 11 and an oil and 
bolt hole 12 which are so formed as to pierce through these 
plates. 

0028. As shown in FIG. 2(b), each of the elastic metal 
plates 2, 3 is comprised of a base 13 and folded-back 
portions 15 each of which is folded back to the base 13 with 
a clearance 14 between the folded-back portion 15 and the 
base 13. Each folded-back portion 15 extends about the 
entire periphery of the bore hole 5 (6). The profile of each 
folded-back portion 15 has a first convex curve portion (first 
convex-shaped portion) 16 of a Smooth arc shape which 
projects in a direction opposite to the base 13 and a Second 
convex curve portion (Second convex-shaped portion) 17 of 
a Smooth arc shape which continues from the first convex 
curve portion 16. As shown in FIG. 2(b), each folded-back 
portion 15 is formed so as not to touch the base 13 when it 
is in a free condition. The profile of a concave curve portion 
18 formed between the first and second convex curve 
portions 16, 17 Should be designed not to have a sharp edge 
shape but to have an arc shape which is Smooth as much as 
possible and has a Smaller radius of curvature, So that 
excessive Surface preSSure is not concentrated on this con 
cave curve portion 18. 
0029. The metal plate 4 is thicker than the elastic metal 
plates 2, 3 and has lower level portions 21, 22 at both faces 
in a position close to the bore hole 7, the lower level portions 
21, 22 continuing from level difference portions 19, 20 
respectively. In this embodiment, the profiles of the level 
difference portions 19, 20 respectively include an inclined 
line. 

0030. When laminating the elastic metal plates 2, 3 and 
the metal plate 4 having the above Structures, the respective 
folded-back portions 15 of the elastic metal plates 2, 3 are 
disposed so as to face the lower level portions 21, 22 of the 
metal plate 4, respectively. To give the folded-back portions 
15 a stopper function when the cylinder head and the 
cylinder block are tightened, the height t of the convex 
shaped portions 16, 17 is preferably set to be higher than the 
height t of the level difference portions 19, 20 (tet). 
0031. In the metal gasket 1 of the present embodiment, 
the two convex-shaped portions (i.e., the first and Second 
convex curve portions 16, 17) formed in each folded-back 
portion 15 of each of the elastic metal plate 2, 3 form a 
double bore Sealing line around the bore hole. These Sealing 
lines exhibit a stable Sealing effect and ensure bore Sealing 
Surface pressure even if deformation occurs in the cylinder 
head and the cylinder block, because the folded-back por 
tions 15 of the elastic metal plates 2, 3 conform to the 
deformation as a Sealing So that contacts similar to line 
contacts are established on the mating Surfaces of the lower 
level portions 21, 22 with which the folded-back portions 15 
come in contact respectively. In this way, annular contact 
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portions maintaining the Surface contact condition of the 
double sealed region are formed around the bore holes 5, 6, 
7 which require high Sealing performance. As a result, a fluid 
Such as combustion gas passing through the bore holes 5, 6, 
7 can be reliably prevented from leaking. 

0.032 FIG. 3 shows a partial sectional view of a metal 
gasket constructed according to a Second embodiment of the 
invention. 

0033. A gasket 31 of the second embodiment is obtained 
by modifying the structure of the first embodiment such that 
the outer surfaces of the convex-shaped portions 16, 17 and 
the outer Surface of a part of the base 13 in each elastic metal 
plate are respectively partially coated with a known rubber 
material, forming coating portions 32. The above part of the 
base 13 faces the convex-shaped portions 16, 17. The 
thickness of the coating portions 32 has a normal value, 
namely, about 30 um or less. In addition to the Seal rein 
forcement by the convex-shaped portions 16, 17, the pro 
Vision of the coating portions 32 reinforces the Seals on the 
side of the cylinder head and on the side of the cylinder 
block, so that the reliability of the seals around the bore 
holes can be further improved. It should be noted that the 
material and thickness of the coating material may be 
arbitrarily selected. 
0034 FIG. 4 shows a partial plan view of a metal gasket 
constructed according to a third embodiment of the inven 
tion. 

0035) In a metal gasket 41 of the third embodiment, 
folded-back portions 44 of each of elastic meal plates 42, 43 
are bent at 180 with respect to a base 45 so as to form a 
clearance 46. In the metal plate 4, the outer Surface of a base 
47 and the outer Surfaces of the lower level portions 21, 22 
are respectively partially provided with an auxiliary bead 48 
made from a known Soft material. In each of the elastic metal 
plates 42, 43, the outer surface of a part of the base 45 which 
faces the folded-back portion 44 is partially coated with a 
known rubber material to form a coating portion 32. The 
third embodiment having Such a structure is more Simplified 
than the structure of the second embodiment shown in FIG. 
3, So that further cost reduction is possible. 

0.036 While each embodiment has been described with a 
gasket of a three-plate Structure comprising two elastic metal 
plates and a metal plate interposed between the elastic metal 
plates, the invention is also applicable to a gasket of a 
two-plate Structure composed of one elastic metal plate and 
one metal plate. FIGS. 5 and 6 show embodiments having 
the two-plate Structure. 

0037. In the fourth embodiment shown in FIG. 5, a metal 
gasket 51 has a two-plate Structure which comprises the 
elastic metal plate 2 having the folded-back portions 15 each 
composed of two continuously formed convex-part portions 
like the embodiments of FIGS. 2, 3 and a metal plate 52 
disposed so as to face the folded-back portions 15 of the 
elastic metal plate 2. The metal plate 52 is thicker than the 
elastic metal plate 2 and has lower level portions 55 each of 
which is formed at a position close to the bore hole 7 so as 
to continue from a base 53 through a level difference portion 
54 and which has the substantially same thickness as the 
base 53. The outer surfaces of the convex-shaped portions 
16, 17 and the outer surface of a part of the base 13 are 
respectively partially coated with a rubber material to form 
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the coating portions 32, the above part facing the convex 
shaped portions 16, 17. The provision of the convex-shaped 
portions 16, 17 in combination with the coating material 
further enhances the Sealing ability. 
0038. In the fourth embodiment, it is preferable in view 
of corrosion resistance to use a stainless Spring Steel plate 
such as SUS 304 as the material of the metal plate 52, but 
aluminum alloys having the same characteristics as those of 
the Stainless Spring Steel plate may be used. 
0039 FIG. 6 shows a fifth embodiment which differs 
from the fourth embodiment shown in FIG. 5 in the con 
Struction of the level difference portions and in the arrange 
ment of the coating portion. Specifically, a metal gasket 61 
of the fifth embodiment is designed Such that in a metal plate 
62, each level difference portion 65 is so configured that 
each lower level portion 64 is thinner than a base 63. In 
contrast with the fourth embodiment shown in FIG. 5, the 
outer surface of the convex-shaped portion 17 of the fifth 
embodiment is not provided with the coating portion 32. 
With this arrangement, the Substantially Same effect as 
obtained by the fourth embodiment shown in FIG. 5 can be 
achieved by the fifth embodiment. 
0040 Although the first and second convex curve por 
tions 16, 17 formed in the folded-back portion of the elastic 
metal plate have the Substantially same arc curve shape in 
each of the foregoing embodiments, various modifications 
are possible for the shapes of the conveX curve portions. 
FIGS. 7(a) to 7(e) show the modifications of the shapes. 
0041 FIG. 7(a) shows an example in which a first 
conveX curve portion 16A has an Oval shape while a Second 
conveX curve portion 17A has a Small circular shape, and the 
heights of the first and Second conveX curve portions 16A, 
17A from the base are the same. FIG. 7(b) shows an 
example in which a first convex curve portion 16B has a 
large circular shape while a Second conveX curve portion 
17B has a small circular shape. FIG. 7(c) shows an example 
in which a first convex curve portion 16C has a small 
circular shape while a Second conveX curve portion 17C has 
a large oval shape. FIG. 7(d) shows an example in which a 
first convex curve portion 16D has a small oval shape while 
a Second conveX curve portion 17D has a large Oval shape. 
FIG. 7(e) shows an example in which a first convex curve 
portion 16E and a second convex curve portion 17E are in 
the form of a small circle and have the same height from the 
base. The same effect as that of the foregoing embodiments 
can be expected by employing any of these shapes. 
0042. In each of the foregoing embodiments, the mate 
rials of the elastic metal plate and the metal plate are not 
limited to those mentioned earlier but their examples may 
include aluminum alloys, titan-aluminum alloys and Similar 
metal materials. These materials may be arbitrarily Selected 
in combination. 

0043. While each of the forgoing embodiments has been 
described with the level difference portions of the metal 
plate having a profile including an inclined line, the level 
difference portions may have a profile having a line that is 
at right angles to the base. 
0044) In each of the foregoing embodiments, each 
folded-back portion has a profile composed of two convex 
curve portions which are continuously formed. However, the 
number of convex curve portions is not limited to two but a 
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profile having three or more continuously formed convex 
curve portions may be employed. Additionally, a known 
means for respectively filling the clearances 14, 46 with an 
elastic Spring, Soft material member or the like may be used 
in combination. 

1. A metal gasket which comprises (i) an elastic metal 
plate having a base and folded-back portions each of which 
is formed So as to create a clearance together with the base 
and disposed so as to extend around a bore hole and (ii) a 
metal plate thicker than the elastic metal plate, 

wherein the elastic metal plate and the metal plate are 
laminated such that the folded-back portions of the 
elastic metal plate face the metal plate. 

2. A metal gasket according to claim 1, wherein Said metal 
plate has lower level portions each of which is located at a 
position close to each bore hole, 

and each folded-back portion of the elastic metal plate is 
So disposed as to face each lower level portion of the 
metal plate. 

3. A metal gasket according to claim 2, wherein the height 
of the folded-back portions is greater than the level differ 
ence between the lower level portions and the base of the 
metal plate. 
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4. A metal gasket according to any one of claims 1 to 3, 
wherein two Said elastic metal plates are disposed at 
opposed positions with the metal plate positioned therebe 
tWeen. 

5. A metal gasket according to claim 2 or 3, wherein the 
outer Surface of each lower level portion of the metal plate 
facing each folded-back portion is provided with at least one 
auxiliary bead, whereas the outer Surface of a part of the base 
of the elastic metal plate is provided with at least one coating 
portion, the part facing each folded-back portion. 

6. A metal gasket according to any one of claims 1 to 3, 
wherein each folded-back portion of the elastic metal plate 
is composed of a multiplicity of Smooth convex-shaped 
portions which are continuously formed, projecting in a 
direction opposite to the base. 

7. A metal gasket according to claims 6, wherein the outer 
Surfaces of the convex-shaped portions of each folded-back 
portion and/or the outer Surface of a part of the base are 
respectively partly coated with a coating portion, the part 
facing the convex-shaped portions. 


